Identification of dimeric and oligomeric complexes of the human oxytocin receptor by co-immunoprecipitation and bioluminescence resonance energy transfer.
The nonapeptide hormone oxytocin exerts many important biological functions, including uterine contractions during parturition and milk ejection during lactation. The manifold effects of oxytocin are mediated by a single oxytocin receptor (OTR) type, a member of the super-family of G-protein-coupled receptors. There is accumulating recent evidence that certain G-protein-coupled receptors exist in the form of oligomeric complexes. Here we demonstrate, using two different co-immunoprecipitation strategies as well as bioluminescence resonance energy transfer techniques, that the OTR is capable of forming oligomeric complexes in vivo and that these complexes exist at the cell surface membrane. The human OTR was N-terminally tagged with either a Myc or Flag epitope and transiently expressed in COS-7 cells. Cell lysates were immunoprecipitated using an anti-Flag antibody and analyzed by SDS-PAGE and Western blotting using an anti-Myc antibody, or vice versa. Either strategy provided evidence for the co-precipitation of Myc- or Flag-tagged OTR respectively. Biochemical characterization of OTR dimers showed that homodimer formation is not dependent on the establishment of disulfide bonds. The existence of OTR dimers and oligomers at the level of the cell surface was demonstrated by exposing intact living cells to an anti-Flag antibody and analyzing the immunoprecipitate by Western blotting with an anti-Myc antibody. This approach demonstrated furthermore that the presence of receptor oligomers at the cell surface is modulated by ligand in a time-dependent fashion. Finally, we obtained evidence that the OTR is forming oligomeric structures in intact living cells by observing the occurrence of bioluminescence resonance energy transfer in cells co-transfected with OTR constructs bearing at their C-terminus either a Renilla luciferase or the yellow fluorescent protein. Taken together, these data show that the OTR can form homodimers and oligomers in the cell model used and that these oligomers are present at the cell surface.